All reagents were purchased from Alfa Aesar, a Johnson Matthey company, and the solvents were bought from Sinoreagent company and used as received except those noted. Methyl 4-oxo-4-(substituted)phenylbutanoates (2a-d) and 5-oxo-5-(substituted)-phenylpentanoates 4 were prepared according to literature methods 1,2 via a reaction of 4-(substituted)phenyl magnesium bromides with methyl 4-chloro-4-oxobutanoate, and 5-oxo-5-(substituted)phenylpentanoates 4, respectively. 2e was prepared from an AlCl 3 -catalyzed reaction of phenyl bromide with 4-chloro-4-oxobutanoate. 3 Structures of 2 and 4 were confirmed by their MS and IR spectra. NMR spectra were recorded on a Varian Mercury Plus-400 NMR or a Bruker DRX500 spectrometer in CDCl 3 at 400 MHz or 500 MHz respectively for 1 H NMR, and at 100 or 125 MHz for 13 CNMR, respectively. LRMS spectra were recorded on a HP 6890/5973 GC-MS mass spectrometer at 70 eV. HRMS were recorded on a Micromass UPLC/Q-Tof Micro spectrometer. GC analyses were performed on a Shimadzu GC-2010 GC Chromatograph fitted with a FID detector and an SE-54 capillary column (30 m*0.32 mm*0.4 μm).
Characterization data of the products General
All reagents were purchased from Alfa Aesar, a Johnson Matthey company, and the solvents were bought from Sinoreagent company and used as received except those noted. Methyl 4-oxo-4-(substituted)phenylbutanoates (2a-d) and 5-oxo-5-(substituted)-phenylpentanoates 4 were prepared according to literature methods 1,2 via a reaction of 4-(substituted)phenyl magnesium bromides with methyl 4-chloro-4-oxobutanoate, and 5-oxo-5-(substituted)phenylpentanoates 4, respectively. 2e was prepared from an AlCl 3 -catalyzed reaction of phenyl bromide with 4-chloro-4-oxobutanoate. 3 Structures of 2 and 4 were confirmed by their MS and IR spectra. NMR spectra were recorded on a Varian Mercury Plus-400 NMR or a Bruker DRX500 spectrometer in CDCl 3 at 400 MHz or 500 MHz respectively for 1 H NMR, and at 100 or 125 MHz for 13 CNMR, respectively. LRMS spectra were recorded on a HP 6890/5973 GC-MS mass spectrometer at 70 eV. HRMS were recorded on a Micromass UPLC/Q-Tof Micro spectrometer. GC analyses were performed on a Shimadzu GC-2010 GC Chromatograph fitted with a FID detector and an SE-54 capillary column (30 m*0.32 mm*0.4 μm).
S3
Methyl 2-(2-(4-methoxyphenyl)-5-oxotetrahydrofuran-2-yl)-2-methylpropanoate (3ad) Colorless oil. R f = 0.28 (EA: PE = 20: 80). 1 35, 175.39, 159.28, 132.03, 127.76, 113.27, 91.23, 55.31, 52.16, 50.14, 30.92, 28.93, 21.95, 21.24 84, 175.14, 139.59, 131.24, 128.34, 122.49, 90.88, 52.30, 50.03, 31.01, 28.78, 22.00, 21.23 Major (anti-) 13 anti-,
13
C NMR (100 MHz, CDCl 3 ) δ 176. 41, 172.34, 159.75, 144.42, 129.67, 117.46, 113.20, 111.23, 88.53, 81.44, 55.42, 51.02, 31.73, 29.80, 28.87, 13. 14.
syn-, 13 C NMR (100 MHz, CDCl 3 ) δ 176.14, 171.84, 159.59, 142.52, 129.34, 118.27, 113.49, 112.13, 89.49, 81.40, 55.44, 50.29, 30.76, 28.71, 27.99, 12.55 syn-(major) 13 C NMR (100 MHz, CDCl 3 ) δ 176. 10, 171.91, 159.26, 132.68, 127.31, 113.61, 89.39, 81.29, 55.36, 50.51, 30.58, 28.75, 28 .00, 12.49. anti-(minor) 13 C NMR (100 MHz, CDCl 3 ) δ 176. 32, 172.31, 159.44, 134.45, 126.59, 113.80, 88.57, 81.26, 55.36, 51.17, 31.21, 28.92, 27.97, 13 .09. 96, 172.10, 141.79, 131.71, 127.17, 122.17, 88.19, 81.62, 50.96, 31.46, 29.82, 28.02, 13.13 . 75, 171.54, 139.80, 131.42, 127.85, 122.41, 88.91, 81.60, 50.21, 31.01, 28.55, 27.97, 12.48 . 80, 171.68, 155.63, 130.07, 129.27, 128.48, 120.80, 111.54, 87.63, 79.91, 55.45, 47.75, 29.65, 28.26, 27.66, 16.61, 11.98 . 
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